The federal report on public-private partnerships (PPPs) in the building sector, published in 2003, can be considered as the cornerstone for the realisation of PPP projects in Germany. Today, 10 years later, this paper draws a balance and takes a look back on 10 years of daily dealings with PPP projects. The aim of this paper is to give an overview of the German PPP market and the experiences that have occurred in the context of procurement, financing and the realisation of PPP projects themselves. First of all a definition is given of PPP in Germany and a short overview is presented of the history of PPP and the different types of PPP contracts. A short survey analyses PPP projects in the building construction and road sectors.
Definition of PPP in Germany
A public-private partnership (PPP) project as a holistic model combines planning, construction, financing, operating as well as maintaining public infrastructure by private contractors. The aim of this life-cycle approach is to analyse and to optimise the costs over the entire project lifetime and allocate the risk by risk-management-competence (Bundesministerium fü r Verkehr, Bau und Stadtentwicklung, 2003) .
PPP is connected with the expectation that, in contrast to conventional procurement by the public authority, advantages can be achieved by & a total cost optimisation by implementation of the life-cycle approach & optimal risk allocation between the private and the public sector & know-how transfer from the experiences of private partners and & implementation of incentive structures for further optimisation (e.g. bonus-malus schemes).
PPP is one of several procurement options. Decisive for the selection of the procurement model is economic feasibility, which must be determined by economic analysis and compared to common and alternative procurement options.
PPP projects as long-term contractual collaborations between the public and private sector are characterised in particular by the following principles (Jacob and Kochendö rfer, 2002) .
& Risk allocation: the optimal risk allocation between the public and the private partner is one of the essential elements of PPP models. The so-called risk-sharing principle is applied, which states that the risk should be transferred to the partner who is best able to manage it.
& Life-cycle approach: best possible coordination of design, construction, maintenance and supporting services over the life of the contract.
& Output specifications: the specification of a PPP tender is functional and output oriented (function, purpose, standards, qualities). The bidders decide in what way these requirements are met.
& Performance-based payment mechanism: the private partner receives a performance quality, availability or userelated compensation. To create an incentive for optimisation, performance-based mechanisms, for example bonus/ malus schemes, are used.
History of the German PPP market
In Germany the first wave of PPP projects started shortly after the beginning of the new century. One of the first PPP projects was a tunnel called Warnowtunnel near the city of Rostock in the northern part of Germany. Not everything went well in the project, so a lot of lessons were learned in the end, but let us start where all this began, just a few years before. A delegation from the state of North Rhine-Westphalia travelled to England, following an invitation to get to know something called the private finance initiative. After coming back a few days later the politicians were amazed at the new model that combined all phases of the life cycle with the aim to be more efficient than the conventional procurement.
This was the start of an important phase in Germany, and there are now approximately 200 projects (see Figure 3 , later). The state of North Rhine-Westphalia is still the leading state in Germany when it comes to the number of PPP projects.
Different contract models in Germany
In the context of PPP different contractual models are used in Germany. In particular, these models differ in terms of their ownership structure, the compensation scheme and the risk allocation. The most common models are outlined below (Bundeministerium fü r Verkehr, Bau und Stadtentwicklung, 2003) .
(a) Erwerbermodell (build-operate-transfer, BOT-model):
In the BOT-model the private contractor is responsible for planning, construction, financing and operation of a property that is used by the public authority. The term of such contracts is usually 20-30 years. At the end of the contract, the ownership of land and buildings is transferred to the public authority. The fee comprises a periodic payment to the contractor that is to be fixed in the contract and combines both the remuneration for designing, constructing, operating (facility management) and financing as well as the acquisition of the property, including land and, furthermore, includes possible surcharges for commercial profit and the transfer of risk.
The BTO-model is comparable to the BOT-model (see above). However, in contrast the property is owned by the public authority from the start. The property is used by the private contractor either to construct new real estate or to rehabilitate already existing buildings. The BTOmodel is used in about 70-80% of all PPP projects in Germany. (c) Leasingmodell (build-operate-own, BOO-model): The private contractor is responsible for the planning, construction, financing and operation of a property. However, compared to the BOT-model, there is no obligation to transfer the ownership of the building at the end of the contract period to the public authority. Instead the public authority has the option either to return the property or to purchase it for a pre-calculated residual value. In addition to the option to purchase or lease the property, extension and exploitation agreements can be considered. As a user fee the public authority pays regular and contractual fixed instalments ('lease') to the contractor. The price for which the public authority can acquire the property at the end of the contract period, has to be fixed at the time the contract is concluded.
The rental model is similar to the leasing model, but without an option to buy the object for a predefined price. The asset can be purchased for the market value, which is determined at the expiration time of the contract. The public authority shall pay to the contractor regular instalments as agreed in the contract; the components of these rates are the fees for the use (rent) and operation (facility management). (e) Contractingmodell: The contracting model obligates the private contractor both in constructing as well as optimising operational measures of certain technical equipment in a building owned by the public authority.
The duration of such contracts ranges between 5 and 15 years. The fee is agreed in the contract and usually covers planning, implementing, operating and financing costs of the private contractor. (f) Konzessionsmodell (concession model): According to the concession model, the private contractor agrees to operate the business on its own economic risk. Therefore, the public authority grants the private contractor a concession that allows the refinancing of its costs directly by the users of the facility. That means the private contractor is directly in a contractual relationship with the users. The subject of such concessions can be both a construction and a service. Regarding the transfer of ownership, different arrangements are possible; for example, automatic transfer of ownership to the public authority without a final payment of compensation. The public authority may, if appropriate, support the project by an initial payment or grant subsidies to ensure the success of the project. (g) Gesellschaftsmodell (shareholder model): In the shareholder model the public authority engages a specialpurpose vehicle (SPV) as a shareholder to be part of the company that is in charge of the project during the contract life. The shareholder arrangement may be combined with other PPP contract models as described above. In 2013, the development of the German market for PPP was very weak (see Figure 1 ). Only 12 PPP construction projects with an investment volume of approximately J305 million had been awarded. Only one municipal road project with a volume of approximately J10 million had been awarded.
Survey of the German PPP market
The number of projects decreased in the fourth consecutive year. One reason for this development is the future investment programme, the so-called stimulus package (in German Konjunkturpaket II, KP II) from the federal government. Many projects that should have been implemented by means of PPP have been either postponed or implemented with funds from this programme in a conventional procurement. The involvement of the KP II funds in PPP projects has succeeded in only a few cases.
PPP in building construction
In the building construction sector 200 projects have been realised to date. As Figure 2 shows, the major part of projects has been awarded in the education sector. The average investment volume of these projects does not exceed J27?3 million, whereas in the health sector projects with an average investment of J88?7 million have been accomplished.
Currently there are 27 construction projects with an expected investment volume of more than J1?25 billion in tender. Another 51 projects with an expected investment volume of J1?5 billion are in preparation.
PPP in road construction
In the transportation sector, 13 projects have been awarded a total investment of J2?35 billion since 2007. In the area of federal highways (Autobahnen) more projects will follow: the tender for the A-model on the A7 Hamburg-Bordesholm was published in 2012. It is expected that the Federal Ministry of Transport, Building and Urban Development will initiate three more PPP projects in road construction to the market in 2014 (Mü ller, 2013).
Regional distribution of PPP
The PPP model has not spread evenly all over Germany. Figure 3 gives an overview of the distribution of PPP projects among the federal states. Whereas in North Rhine-Westphalia 59 projects have been realised so far, in Berlin -the capital city of Germany and a state -only two projects can be counted, and one of these is the British Embassy, which, although being a PPP project, is not a German one. The construction of the British Embassy with an investment volume of approximately J32?72 million was one of the first PPP projects in Berlin. The concession contract was signed in June 1998 for an initial period of 30 years.
Looking at the map the question arises as to why the spread is so uneven all over Germany. This probably has to do with two things. A lot of political power in Germany lies within the hands of the federal states, the cities within or even the municipality. This means that every municipality or city has its own freedom of choice regarding whether to use a PPP model or not. The other effect that could explain the uneven spread of PPP projects in Germany is which political party is in power in the particular states.
Experiences in preparation and procurement processes
The process of project preparation and realisation comprises four phases, which are shown in Figure 4 .
Article 7, paragraph 2, sentence 1 of the Federal Budget Code (Bundeshaushaltsordnung (BHO, 2013)) regulates proper feasibility studies to be carried out for all financial activities, such as investments in real estate.
The economic feasibility study is used as a tool to determine which procurement model can be seen as the most economical. In each phase of the economic feasibility study, decisions can be made on the further development of the project. The economic feasibility study serves as a management and controlling instrument. The findings of the economic analysis will be incorporated into the process of the project development and project management.
An economic feasibility study is a multistep process, which takes all costs and revenues into account to predict the most economical alternative. The process is characterised by a continuous increase in project-related information. The purpose is a reliable quantitative estimation of the possible lifecycle costs of each procurement option. Ten years of PPP in Germany: experiences and perspectives Jacob, Kochendö rfer, von Drygalski and Hilbig
As shown in Figure 4 , the process of project preparation and realisation includes four phases, each containing specific instruments. The first three phases end with a decision whether to continue the PPP process or to engage a conventional procurement.
Phase 1 includes the identification of needs as well as the PPP fitness test. At the end of that phase, a preliminary decision on whether or not to follow the realisation alternative for PPP is taken. Although a decision in favour of a PPP procurement is not yet exclusive, a decision against PPP at this point of the 
PPP process leads automatically to the implementation of a conventional procurement.
The aim of phase 2 is to compare both procurement methods by comparing the public sector comparator (PSC) with the estimated offer of a private bidder. At the end of this phase, a decision must be made regarding whether a tender process should be engaged -conventionally or as a PPP project.
At the end of phase 3 the final economic feasibility study is made in which the tenders and the conventional comparison value (PSC) are compared. If this phase ends with a proved profitability of the PPP project, the successful tenderer can be awarded and the contract can be signed.
Finally, phase 4 consists of the continuous project controlling during the contract period. In this phase it is important to take the final settlements of the contract into account, which were adopted in the economic analysis (Finanzministerkonferenz der Lä nder, 2006).
Best practice in financing
In most PPP projects realised in Germany financing is part of the performance package that is transferred to the private partner. The investment of the construction is therefore usually refinanced by bank loans at the level of the private contractor.
The interim financing of the private contractor during the construction phase is usually replaced by a long-term loan when the project has reached its approval by the public authority. The costs of interim financing are added to the construction costs and are included in the rates paid by the public authority.
The interim financing is based on either a variable or fixed interest rate. Which rate is used depends on the current yield of the money market and the assessment of their development in the construction phase. To ensure comparability between financial conditions in the bid comparisons, appropriate reference rates are set by the public authority. Usually Euribor rates (e.g. 1-month Euribor) are used as a reference for variable interest rates, and other reference rates (e.g. Isdafix) are used for fixed interest rates.
For the private provision of capital for PPP projects in Germany two different financing models are applied, namely the model with the non-recourse forfaiting of instalments (the so-called Forfaitierung mit Einredeverzicht) and the project financing model. The majority of German PPP projects are implemented with the non-recourse forfaiting model.
Non-recourse forfaiting of instalments model
Non-recourse forfaiting of instalments is a common form of financing that is used in a variety of small to medium-sized PPP projects in Germany (see Figure 5 ). In the conventional procurement of public projects, the funds required are usually recorded on the public budget as a so-called 'Kommunalkredit' (municipal loan). As public authorities face a considerable high credit rating in Germany, significantly more favourable interest rates can be achieved, compared to commercial financing by the private sector. These municipal loan financing conditions Ten years of PPP in Germany: experiences and perspectives Jacob, Kochendö rfer, von Drygalski and Hilbig provide the benchmark for alternative financing options in PPP projects.
To use the advantages of financing as the public sector within PPP projects, the so-called 'objection-free forfaiting' was established in Germany as a financial model for PPP projects. In this model, the interim financing is done by the private contractor and his financing bank. After completion and acceptance of the entire construction, the funding will be transferred partially to the public authority. Through the acceptance of the waiver the lending bank reduces the risk of non-payment or late payment. The financing bank may therefore base their decision solely on the creditworthiness of the public sector as the principal debtor. In this way municipal loan financing conditions can be achieved within PPP projects.
The public authority on the other hand shall not lose its rights against the private partner by accepting the non-recourse forfaiting of instalments. The waiver of the objection is only declared after the completion of the entire construction process and acceptance by the responsible authorities. Also the non-recourse forfaiting is limited to the money spent on the investment in the first place. The money paid during the contract lifetime for the operation and refurbishment is paid in regular shares and can be reduced or interrupted if necessary.
The recognition of the duty provided with a waiver of objection to the assignment of future receivables in the public deficit balance after the Maastricht debt criteria (Eurostat) is dependent on the individual case (Weber et al., 2004) .
Both financial models require the implementation of a SPV. It is usually established as a limited company (GmbH) or limited partnership (GmbH & Co. KG). However, it is not only to be considered as a financing vehicle as it also takes over management and ownership functions for the project.
Project financing
In the context of project financing, the funds will be applied 80% to 90% by lenders. Regarding the cost of financing the public sector is in a conflict of interest at this point. On the one hand it aims to minimise the costs of financing by reducing the equity ratio. On the other hand, the public sector needs to merge its own and private contractors' interests in order to achieve security and economic stability in the project. A high equity participation of the sponsors is viewed in this context as a credible assurance to comply with contractual agreements and to refrain from opportunistic behaviour.
As the project financing is based solely on the project plan itself (cash flow related), the PPP project contract between the project company and the public authority is of central importance in the risk assessment. There is no direct contract relationship between bank and public authority ( Figure 6 ). The detailed analysis and calculation of the planned project (legal, technical, fiscal and financial due diligence) by the banks and their active role and influence on the financial planning and contract design is typical of project financing (Napp, 2011) .
Basel III and PPP financing
The implementation of the reform package 'Bale III' will have an impact on the financing of PPP projects. The qualitative requirements in terms of shareholders' equity are tightened. In addition, a new leverage ratio and liquidity requirements are introduced. Especially for heavily indebted local governments, the situation will worsen as the credit rating of the public sector will be evaluated more precisely and strictly in the future.
Against this background, it is expected that the participation of institutional investors in PPP projects, such as insurance providers, will continue to increase. These can participate by way of debt and equity funds or through project bonds (Jacob and Stuhr, 2013; .
Best practice in construction and exploitation
Some examples of good PPP practice from the construction and infrastructure sector are presented below. It is shown how the PPP model can be used to realise projects with a particular complexity or special requirements in quality.
7.1 PPP and energy efficiency: implementation of private know-how to ensure high energy standards
The SeeCampus Niederlausitz is a building centre in Schwarzheide, Brandenburg. The building unites various educational institutions. It is the first PPP school building in a zero-energy housing standard. During the construction phase it was awarded with the 'Innovation Award for Public Private Partnerships' in 2010. Additionally, in June 2012, the building was awarded the silver Ten years of PPP in Germany: experiences and perspectives Jacob, Kochendö rfer, von Drygalski and Hilbig certification of the German Society for Sustainable Building (DGNB). In September 2012, the German Energy Agency (dena) certified the zero-energy standard and also named it as a good example of energy efficiency and energy savings with the 'good practice label'. The three-storey education centre was opened in February 2011. It is a site for a school, a senior high school and a library. The area integrates a sports hall, a canteen and cafeteria and extensive outdoor facilities. The three-storey building is situated on a mining rehabilitated land area on the north shore of a pond.
Federal Ministry of Education and Research in Berlin
The new building of the Federal Ministry of Education and Research (BMBF) in Berlin is one of the first civil construction PPP projects in the capital city of Berlin. The ministry in the vicinity of Berlin's main train station combines the high standards of quality of design and urban integration with sustainability and energy efficiency. The PPP contract transfers planning, construction, operation and maintenance of the building and the technical equipment to a private partner. In the final economic study the comparison of the present values of the conventional implementation (PSC) with the offer of the private partner showed a net present value of 9?5% for the PPP deal. Savings of approximately J28 million over the contract period can thus be achieved by implementing a PPP project. The cornerstone was laid in June 2012, and in October 2012 the project was awarded the PPP innovation award. On completion, the object is to be certified gold status under the sustainable building rating system (DGNB).
PPP Highways: change of payment structure
The Federal Ministry of Transport, Building and Urban Development selected four pilot projects to gain experience with the long-term, contractually agreed cooperation between the public and private sector. The A5 between Karlsruhe and Basel is a major route of European importance, with a very high traffic volume of approximately 70 000 vehicles per day and one of the selected pilot projects.
One part of this so-called A-model is the six-lane expansion of the highway (between 2009 and 2015) . Another part is the 30-year operation and maintenance phase of the motorway over 60 km (from 2009 to 2039) by the concessionaire. The federal government remains owner of the highway. To refinance its costs, the private partner receives revenues from the German motorway truck toll for this section of road. The construction volume amounts to J350 million (www.vifg.de).
Evaluation of the first PPP project in exploitation: user satisfaction is high
In a first evaluation in 2009 six pilot projects of the task force of North Rhine-Westphalia were investigated. The municipalities that took part in the survey were very satisfied with regard to the procedures performed and the results achieved by their PPP projects. The PPP procurement model has proved itself in the PPP pilot projects from today's perspective. The projects were completed to a high standard and within the time that was appointed in the contract. As a particular advantage of PPP the good quality of service and the rapid response and resolution times of the operator were named by the participants of the survey (Jacob and Neunzehn, 2010) .
According to a survey by the Institute Allensbach in 2012, 90% of the public authorities evaluate the cooperation with a private partner as advantageous. Even among users, 78% of principals and 68% of parent representatives rate their PPP project positive.
The study also shows that PPP projects from a user's perspective are not connected to a loss of service quality. In contrast, 95% of the clients are generally satisfied with the quality of cooperation, 87% praised the quick response of the private partner to complaints and 84% praised how well defects in general were eliminated. Three quarters of clients were also sure that without PPP the construction and rehabilitation measures would not have been, or would only partially have been, implemented, at least until much later.
Another indication of the positive value of a PPP is a survey of the Offenbach district in which the users of 100 PPP schools were interviewed. Nearly 80% of principals felt satisfied or very satisfied with its private partners. The accessibility to the company was rated by more than 90% of respondents as at least good, the facility management services as at least 88% good. Complaints had been given only in individual cases.
An actual evaluation of 56 projects proves the high standard of PPP projects in terms of quality, respect of delivery and cost control (Hauptverband der Deutschen Bauindustrie, 2014).
SME participation remains high
The German PPP market is characterised particularly by its small-scale investment in European comparison: 147 of the total 200 projects have an investment amount of up to J30 million; 24 projects are in the range J31270 million. Only 18 projects have a total investment of more than J70 million. The small volume of the projects may be due to the fact that the large number of projects is carried out at the municipal level.
Owing to the tighter municipal budgetary scope, major projects are implemented only sporadically.
This characteristic feature of the German PPP market is also found in PPP construction projects of 2012. 
Latest developments and outlook
The experiences of 10 years of PPP have been analysed above. Now the authors will take a closer look at the current situation and the expected developments.
Critical evaluation of the PPP model
Recently, PPP has been exposed to criticism. Doubts about the economic viability have been announced and the lack of transparency has been criticised. Another critical point was the lack of involvement of SME enterprises.
One of the projects that has been subject to a critical examination on PPP is the so-called 'Elbphilharmonie' in Hamburg. The project is characterised by a massive cost overrun, which is caused by the award of separate contracts for planning and construction. This approach contradicts the classic PPP model in which planning, construction, financing and exploitation are awarded to one single contractor (Fischer et al., 2013) .
PPP transparency initiative
PPP projects have been criticised owing to lack of transparency. Transparency is not only a prerequisite for a proper and responsible investment decision, it is necessary to create the acceptance for the investment decisions made.
Against this background, the construction companies launched a 'PPP transparency initiative' in 2011. In this initiative companies are committed to the disclosure of the PPP contracts. The implementation has to be realised in partnership with the contracting authority. Although the public authorities were initially reluctant, the response to the initiative on the public side is mostly positive now, especially in the municipal sector.
Despite the publication of the contracts, the intellectual property involved on both sides is protected, and the confidentiality of special technical knowledge and know-how-based advantages has to be guaranteed. This is the only way to maintain the price competition and competence as a fundamental part of the PPP procurement model.
In addition to the publication of the contracts, the creation of a supplementary project report is recommended. This summarises key financial data and indicators, answers frequently asked questions and shows the allocation of risks between the parties.
One fact can be stated with certainty: owing to the transparent documentation of the project cost certainty and adherence to schedules can be proved. (The disclosed contracts were published on www.ppp-plattform.de.)
Outlook 2014: market upturn is expected
Compared to 2012 and 2013, a slight upward trend can be observed. Since the middle of 2013 some projects at the municipal level have already been awarded. Many projects are in the pipeline.
Contrary to the general trend of critical opinion, there are signs that the good experience with PPP projects has motivated some public authorities to start second or third projects. Here in particular the municipalities play an important role. Of the 11 local authorities that realised PPP projects in 2012, five had already implemented project experiences with PPP in public building and at least one more project at an earlier date. Therefore it seems likely that the experience of working together with a private partner leads to another application of the PPP model and at the same time demonstrates the potential benefits of PPP.
After the elections in Germany in September 2013 both big political parties on the federal level stated clearly in their political agenda that, for the next few years, they would continue to use the PPP model to receive better value for money (CDU, CSU und SPD, 2013) . The methodology of PPP feasibility studies is subject to evaluation and standardisation.
The expected PPP investment volume for 2014 amounts to approximately J1?3 billion in the building construction and the road sectors.
